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Abstract: Carotenoids are pigments found in fruits and vegetables with important antioxidant 
properties. Marigold flowers (Tagetes flos) are a very rich source of carotenoids for application in 
the food industry. The aim of this work was to study the total carotenoid content in fresh and dried 
flowers of  Tagetes patula and T. erecta. We analyzed 7 Romanian varieties of T. patula and 2 
Romanian varieties of T. erecta. We determined the total carotenoid content of the 9 samples by a 
spectrophotometric method. The different varieties of marigold showed considerable variations in 
their carotenoids concentrations, ranging from 5.44 to 55.05 mg/100 g fresh flowers of  T. patula, 
and from 52.8 to 372.08 mg/100 g dried flowers of  T. patula, and from 7.49 to 25.71 mg/100 g 
fresh flowers of  T. erecta, and from 36.2 to 240.25 mg/100 g dried flowers of  T. erecta. These 
variations can be due to the differences in aspect of plants (the stem size, the inflorescence type, the 
colour of petals) and culture conditions.    
 
Introduction 
Carotenoids are terpenoidic compounds, pigments found in vegetal tissues, yellow, 
orange, red or blue coloured. They have important therapeutic properties: sources of 
vitamin A, antioxidant and an important role in growing and seeing processes [1,2].  
Lutein is found in many foods; the richest plant source is marigold flower (Tagetes 
erecta L., T. patula L.). In this plants exist lutein saturated fatty acid diesters, heleniene 
(lutein dipalmitate) being the major carotenoidic compound. Lutein affords protection 
against the development of the two common eye diseases of aging: cataract and macular 
degeneration. As the dietary lutein concentration is much lower compared to the actual 
requirement to reduce macular degeneration, supplementation of lutein is under 
consideration [1, 3, 4]. 
Many studies on carotenoids from Tagetes species were performed until now and 
they evaluated the individual carotenoid amound, usually by HPLC and/or HPLC-MS 
[4,5,6,7]. In Tagetes erecta L. were idectified by HPLC:  all-trans and cis isomers of 
zeaxanthin (5%), all-trans and cis isomers of lutein, and lutein esters (88%) [7], and by 
HPLC-MS were identified: cis-lutein isomeric dimyristate, myristate-palmitate, 
dipalmitate, and palmitate-stearate diesters, both trans- and cis-lutein laurate-palmitate and 
trans- and cis-lutein myristate-stearate, all-trans-lutein laurate-myristate, dimyristate, 
myristate-palmitate, palmitate-stearate, and distearate diesters [4]. 
In this study we performed a comparative analysis of the total carotenoid content in 
flowers of different varieties of Tagetes erecta L., and T. patula L. (Asteraceae), knowing 
the importance of total carotenoidic compounds therapeutical activity. 
 
Material and methods 
 We have analyzed the flowers of some varieties of Tagetes erecta L. and 
T. patula L. In order to determine the total carotenoid content, we studied both 
fresh and dried vegetal drugs. 
 We cultivated 9 varieties of marigold in Jucu experimental field (Cluj 
district) and the culture was directly and manually drilled in March 2007. The 
cultivated varieties of marigold were: Tagetes patula var. nana cultivar Flacăra (A); 
T. patula var. nana cultivar Delia (B); T. patula cultivar Flore Plenno (C); T. patula 
var. nana, line GTN-78 (D); T. patula Honeycomb (E); T. patula var. nana cultivar 
Carmen (F); T. patula var. nana, Pitic Melanj (G); T. erecta cultivar Focul (H); T. 
erecta, Uriaş Melanj (I). 
The variations between the cultivars were in aspect of flowers (colour: 
yellow, orange, red; dimensions; inflorescence type) and culture conditions  
The inflorescences characteristics (medium dimensions and colour) were: for 
variety A: 3.3 cm, pale yellow, varieey B: 3.0 cm, dark orange, variety C: 4.3 cm, 
orange, variety D: 3.0 cm, orange and red, variety E: 4.6 cm, red, variety F: 4.0 cm, 
orange and red, variety H: 6.0 cm, orange, variety I: 9.0 cm, yellow. The biggest 
inflorescences were at H and I varieties of Tagetes erecta and the smallest at A, B 
and D varieties of Tagetes patula.  
Spectrophotometric determinations were made using a spectrophotometer 
UV-VIS JASCO V-530. 
The quantitative analysis of carotenoids was made using the method 
described by Tămaş et al. [2] and the results were expressed in β-carotene 
(mg/100g). The extraction of carotenoids was performed with hexane. The 
concentration of total carotenoids was calculated using the formula: 
mg carotenoids/100 g = A x V x 1000 / (A1cm1% x G) 
where: A = the absorbance of solution at 450 nm, V = the volume (=50 mL), A1cm1% 
= the specific absorbance of β-carotene in hexane, at λ=450 nm (= 2500), G = 
vegetal product’s mass (g). 
 
Results and discussion 
 The total carotenoid content in all fresh samples (expressed in mg β-
carotene/100 g vegetal drug) is presented in table 1, and total carotenoid content in 
all dried samples (expressed in mg β-carotene/100 g vegetal drug) is presented in 
table 2.   
Table 1 
Concentration of carotenoids in Tagetes flos (fresh vegetal drug) 
Sample Concentration 
 (mg carotenoids /100g ) 
A 5.44 
B 55.05 
D 26.77 
F 26.51 
C 31.15 
E 34.08 
G 19.88 
H 25.71 
I 7.49 
 
 The carotenoid content in fresh flowers of Tagetes patula ranges between 
5.44 to 34.08 mg/100 g, whereas in fresh flowers of Tagetes erecta ranges between 
7.49 to 25.71 mg/100 g.  
Table 2 
Concentration of carotenoids in Tagetes flos (dried vegetal drug) 
Sample Concentration 
 (mg carotenoids /100g ) 
A 52.80 
B 378.08 
D 271.78 
F 261.00 
C 190.09 
E 201.19 
G 183.80 
H 240.25 
I 36.20 
 
Higher concentration of carotenoids were in dried orange flowers: in B 
variety of Tagetes patula (var. nana cultivar Delia, 378.08 β-carotene/100g) and in 
H variety of Tagetes erecta (cultivar Focul, 240.25 β-carotene/100g).   
 
Conclusions 
 The Cluj county cultivated varieties of Tagetes patula and Tagetes erecta contain 
high amount of carotenoids which deppends of culture conditions and plants’ aspect.  
 The obtained results showed that the richest in carotenoids are the dark orange 
inflorescences, which recommend them to be cultivated for medicinal capitalization.   
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